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(57) ABSTRACT

In an embodiment, when a sleep mode 1s turned off, 11 vibra-
tion less than a limit value occurs, the sleep mode 1s turned on
and a hand shake correction unit is turned oif so that power
consumption may be reduced. Moreover, when the sleep
mode 1s turned on, 1f vibration greater than a limit value
occurs, the sleep mode 1s turned off and the hand shake
correction unit 1s turned on so that an image blur does not
occur. In another embodiment, when the sleep mode 1s turned
ofl, 11 vibration less than a limit value occurs, the hand shake
correction umit 1s turned on 1n the state where the sleep mode
1s turned on and a HPF 1s turned on so that an 1mage blur 1s
prevented from occurring due to a shock caused by pushing a

release button or shock caused by opening or closing a shutter.

22 Claims, 15 Drawing Sheets
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DIGITAL PHOTOGRAPHING APPARATUS
AND METHOD OF CONTROLLING SLEEP
MODE THEREOFK

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cation No. 10-2010-0072976, filed on Jul. 28, 2010, 1n the
Korean Intellectual Property Oflice, the entire disclosure of
which 1s incorporated herein by reference.

BACKGROUND

1. Field of the Invention
The invention relates to a digital photographing apparatus
including a hand shake correction unit and a method of con-

trolling a sleep mode of the digital photographing apparatus.

2. Description of the Related Art

FIG. 1 illustrates an image blur that requires hand shake
correction. As the speed of a shutter of a digital camera 1s
decreased or a zoom magnification of the digital camera 1s
increased, 1.e., when the digital camera has 1s zooming in on
a subject, an 1mage shake due to a user’s hand shake becomes
severe. For example, when the speed of the shutter of the
digital camera 1s slower than a reciprocal of a focal length of
a lens of the digital camera, hand shake correction 1s needed.
When a focal length between the lens of the digital camera
and an 1mage sensor 1s 200 mm, and the speed of the shutter
of the digital camera 1s slower than Y200 seconds, then hand
shake correction 1s needed. However, hand shake correction
may consume a lot of power, and digital cameras are often
mobile and with limited batteries.

SUMMARY

Theretfore there 1s a need 1n the art for a digital photograph-
ing apparatus including a hand shake correction unit that
prevents a shake of an 1mage and has low power consumption
by controlling when a hand shake correction unit 1s turned on
according to whether a sleep mode 1s turned on or off, and a
method of controlling the sleep mode of the digital photo-
graphing apparatus.

According to an aspect of the invention, there 1s provided a
method of controlling a sleep mode of a digital photographing
apparatus comprising a hand shake correction unit, the
method comprising: measuring a vibration degree of the digi-
tal photographing apparatus; checking whether the sleep
mode of the digital photographing apparatus 1s turned on or
off; as a result of checking, 1f the sleep mode 1s turned off,
comparing the vibration degree measured for a first time with
a first limit value; as a result of comparison, 1f the vibration
degree 1s less than the first limit value, turning on the sleep
mode; as a result of checking, 1f the sleep mode 1s turned on,
comparing the vibration degree measured for a second time
with a second limit value; and as a result of comparison, if the
vibration degree 1s greater than the second limit value, turning
off the sleep mode.

If the sleep mode 1s turned on, the hand shake correction
unit may be turned off, and 11 the sleep mode 1s turned off, the
hand shake correction unit may be turned on.

If the sleep mode 1s turned on, the hand shake correction
unit may be turned on in a state where a high pass filter (HPF)
1s turned on, and 1f the sleep mode 1s turned off, the hand
shake correction unit may be turned on in a state where the

HPF 1s turned offt.
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The HPF may be included in the hand shake correction
unit, and the hand shake correction unit may operate only for
a shock caused by pushing a release button or a shock caused
by opening or closing a shutter.

The vibration degree may be determined based on a differ-
ence between a maximum angular velocity and a minimum
angular velocity, and the vibration degree may comprise a
vibration degree 1n an x-axis direction and a vibration degree
1n a y-axis direction.

The comparing of the measured vibration degree with the
second limit value may comprise comparing the vibration
degree 1n the x-axis direction with the second limait value.

The degree of vibration may be determined based on a

difference between a maximum angular velocity and a mini-
mum angular velocity, and the vibration degree may comprise
only a vibration degree in the x-axis direction.
The first time may be longer than the second time.
The first limit value may be less than the second limait value.
The method may further comprise, if the sleep mode 1s
turned ofl and the hand shake correction unit 1s turned on:
extracting information regarding a current position of a lens,
wherein the extracting of mformation i1s performed by the
hand shake correction unit; and starting performing of a hand
shake correction operation based on the extracted current
position of the lens, wherein the performing of the hand shake
correction operation 1s performed by the hand shake correc-
tion unit.

The method may (after measuring the vibration degree,)
further comprise: removing noise included in the vibration
degree by using a low pass filter (LPF).

According to another aspect of the invention, there 1s pro-
vided a digital photographing apparatus comprising a hand
shake correction unit, the digital photographing apparatus
comprising: a vibration detection sensor included in the hand
shake correction unit and for measuring a vibration degree of
the digital photographing apparatus; a checking unit checking
whether the sleep mode of the digital photographing appara-
tus 1s turned on or oif; a comparison unit, as a result of
checking, if the sleep mode 1s turned oif, comparing of the
vibration degree measured for a first time with a first limit
value, and as a result of checking, 1f the sleep mode 1s turned
on, comparing of the vibration degree measured for a second
time with a second limit value; and a controller, as a result of
comparison, 1f the vibration degree measured for the first time
1s less than the first limit value, turning on the sleep mode, and
as a result of comparison, 1f the vibration degree measured for
the second time 1s greater than the second limait value, turming
oil the sleep mode.

I1 the sleep mode 1s turned on, the controller may turn off
the hand shake correction unit, and 11 the sleep mode 1s turned
oil, the controller may turn on the hand shake correction unait.

I1 the sleep mode 1s turned on, the controller may turn on
the hand shake correction unit in a state where a high pass
filter (HPF) 1s turned on, and i1 the sleep mode 1s turned ofl,
the controller may turn on the hand shake correction unit in a
state where the HPF 1s turned of

The HPF may be included in the hand shake correction
unit, and the hand shake correction unit may operate only for
a shock caused by pushing a release button or a shock caused
by opening or closing a shutter.

The vibration degree may be determined based on a differ-
ence between a maximum angular velocity and a minimum
angular velocity, and the vibration degree may comprise a
vibration degree 1n an x-axis direction and a vibration degree
1n a y-axis direction.

The comparison unit may compare the vibration degree 1n
the x-axis direction with the second limit value.
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The degree of vibration may be determined based on a
difference between a maximum angular velocity and a mini-
mum angular velocity, and the vibration degree may comprise
only a vibration degree 1n the x-axis direction.

The first time may be longer than the second time.

The first limit value may be less than the second limit value.

The digital photographing apparatus may further comprise
a position detection sensor extracting information regarding a
current position of a lens included 1n the digital photograph-
ing apparatus, wherein the hand shake correction unit starts to
perform a hand shake correction operation based on the
extracted current position of the lens extracted by the position
detection sensor after the sleep mode 1s turned off.

The digital photographing apparatus may further comprise
a low pass filter (LPF) included 1n the hand shake correction
unit and for removing noise included 1n the vibration degree
of the digital photographing apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the inven-
tion will become more apparent by describing in detail exem-
plary embodiments thereol with reference to the attached
drawings in which:

FIG. 1 1llustrates an image blur that requires hand shake
correction;

FIG. 2A 1s a perspective view of an external surface of a
digital photographing apparatus as a digital camera, accord-
ing to an embodiment of the invention, and FIG. 2B 1s a rear
view ol the digital camera;

FI1G. 3 1s ablock diagram of the digital camera illustrated in
FIGS. 2A and 2B;

FI1G. 4 1s a block diagram of a hand shake correction unit
illustrated 1n FIG. 3;

FI1G. 5 1s a flowchart 1llustrating a method of controlling a
sleep mode, according to an embodiment of the invention;

FIG. 6 1s a graph for explaining an operation illustrated in
FIG. §;

FIG. 7 1s a graph showing a change 1n angular velocity of
the digital camera of FIGS. 2A and 2B according to time;

FIG. 8 1s a graph showing an angular velocity that 1s
obtained by removing noise included in measurement of a
vibration degree;

FI1G. 9 1llustrates a modified example of FIG. §;

FI1G. 10 1llustrates another modified example of FIG. 9;

FI1G. 11 1llustrates another modified example of FIG. 10;

FI1G. 12 1s a flowchart 1llustrating a method of controlling a
sleep mode, according to another embodiment of the inven-
tion;

FI1G. 13 15 a graph for explaining the method of controlling
a sleep mode 1llustrated in FIG. 12;

FI1G. 14 illustrates a modified example of FIG. 12;

FIG. 15 illustrates another modified example of FIG. 14;

and
FI1G. 16 1llustrates another modified example of FIG. 15.

DETAILED DESCRIPTION

The invention according to certain embodiments of the
invention will be described below 1n more detail with refer-
ence to the accompanying drawings. Those components that
are the same or are 1n correspondence are rendered the same
reference numeral regardless of the figure number, and redun-
dant explanations are omitted.

FIG. 2A 1s a perspective view of an external surface of a
digital photographing apparatus as a digital camera, accord-
ing to an embodiment of the invention, and FIG. 2B 1s a rear
view of the digital camera.
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A digital camera 1 according to an embodiment of the
digital photographing apparatus of the invention will now be
described. However, the digital photographing apparatus 1s
not limited to the digital camera 1 and may be a compact
digital camera, a single lens reflex camera, a hybrid camera
that has advantages of both the compact digital camera and
the single lens reflex camera, a camera phone, a personal
digital assistant (PDA), a portable multimedia player (PMP),
or the like.

Referring to FIGS. 2A and 2B, the digital camera 1
includes a lens unit 11, a flash 71, an auxiliary light emitting
unit 72, a release button 52, and a power button 51 disposed
on front and top surfaces thereof. Also, several buttons as
input units and a display unit 60 are disposed on a rear surface
of the digital camera 1.

Light from a subject 1s passed through the lens unit 11 and
1s collected as an optical signal by an 1mage capture unit (not
shown). The flash 71 instantaneously emits light before an
image 1s to be captured 1n a dark place to brighten the dark
place, and examples of flash modes are an automatic flash
mode, a compulsive light emitting mode, a light emitting
inhibiting mode, a red-eye mode, and a slow synchro mode.
The auxiliary light emitting unit 72 emaits auxiliary light to the
subject so that the digital camera 1 may automatically focus
on a subject quickly and correctly when there 1s an 1nsuifi-
cient amount of light or when capturing a night shot. The
release button 52 generates an 1mage shooting signal when
tully pressed by a user. When the user half presses the release
button 52 to input a semi-shutter signal 51, the digital camera
1 focuses on the subject and controls the amount of light.
When the subject 1s focused on and the amount of light 1s
controlled, the user may capture an 1image by completely
pressing the release button 52 to input a complete shutter
signal S2. The power button 51 1s an input button disposed on
an upper portion of the digital camera 1 and controls supply of
power lor operating the digital camera 1 to the digital camera
1. The mput units include various key buttons and are used to
control functions of the digital camera 1. The mput unit
includes a wide-zoom button 53W, a tele-zoom button 537,
functional buttons 54, 55, and 56, a playback button 57, and
the like. The display unit 60 includes a liquid crystal display
(LCD) (panel) or an organic light-emitting display panel, a
field emission display (FED), and the like. The display unit 60
displays status information of the digital camera 1 or a cap-
tured 1mage.

FIG. 3 15 a block diagram of the digital camera 1 illustrated
in FIGS. 2A and 2B. Referning to FIG. 3, the digital camera 1
may include the lens unit 11, a lens driving unit 21, an 1r1s 12,
an 1ris driving unit 22, a hand shake correction unit 100, an
image capture unit 13, an 1image capture unit controller 23, an
analog signal processor 14, a program storage unit 41, a
butler storage unit 42, a data storage unit 43, a display unit 60,
a digital signal processor (DSP) 30, an input unit 50, a flash
71, and an auxiliary light emitting unit 72. The display unit
60, the flash 71, and the auxiliary light emitting unit 72 have
been described with reference to FIGS. 2A and 2B, and thus,
the description thereof described above will not be repeated
here.

The lens unit 11 collects an optical signal. The lens unit 11
may include a zoom lens that controls increase or decrease of
a viewing angle according to a focal length, a focus lens that
focuses on a subject, and the like. The zoom lens and the focus
lens may each be formed as one lens or as a group formed of
a plurality of lenses.

The 1r1s 12 controls the amount of light incident on the
image capture unit 13 by controlling a degree at which the 1ris
12 15 opened or closed.
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The lens driving unit 21 and the 1ris driving unit 22 drive the
lens unit 11 and the iris 12, respectively, i response to a
control signal supplied by the DSP 30. The lens driving unit
21 may control the focal length by controlling the position of
the focus lens, may perform auto-focusing and focus change,
and may perform zoom change by controlling the position of
the zoom lens. In addition, the position of a lens may be
controlled according to a control signal supplied by the hand
shake correction unit 100. The 1ris driving unit 22 controls the
degree at which the 1r1s 12 1s opened or closed and controls an
F-number, thereby performing auto-focusing, automatic
exposure correction, focus change, depth of field control, and
the like.

The hand shake correction unit 100 controls the lens driv-
ing unit 21 to move one or more lenses. For example, the hand
shake correction unit 100 may move a focus lens 1n an oppo-
site direction to a direction 1n which the user’s hand shakes,
by detecting the user’s hand shake. A detailed description of
the hand shake correction unit 100 will be described later with
reference to FIG. 4.

An optical signal that 1s passed through the lens unit 11
forms an 1mage of a subject when reaching a light receiving
surface of the image capture unit 13 and the image capture
unit 13 outputs an analog signal corresponding to the optical
signal. The 1mage capture unit 13 may be a charge coupled
device (CCD) that converts an optical signal into an electrical
signal, a complementary metal oxide semiconductor image
sensor (CIS), a high-speed 1mage senor, or the like. The
sensitivity of the image capture unit 13 may be controlled by
the 1mage capture unit controller 23. The 1image capture unit
controller 23 may control the image capture unit 13 according
to a control signal that 1s automatically generated by an image
signal input in real-time or a control signal that 1s manually
input by the user’s manipulation. In addition, the digital cam-
era 1 may include a mechanical shutter that moves a shield
upwards and downwards (not shown).

The analog signal processor 14 generates a digital image
signal by performing noise reduction processing, gain con-
trol, wavetorm shaping, analog-digital conversion, or the like
on an analog signal supplied by the image capture unit 13.

The mput unit S0 inputs a control signal from the user. The
input unmit 50 has been already described with reference to
FIG. 2, and thus, the description thereol described above will
not be repeated here. The input unit 50 may have various key
button forms, as illustrated 1n FIG. 2B. However, the inven-
tion 1s not limited thereto, and the mput unit 50 may be any
torm that allows the user to input a signal, such as a keyboard,
a touch pad, a touch screen, a remote controller, or the like.

In addition, the digital camera 1 includes an operating
system that drives the digital camera 1, a program storage unit
41 that stores a program of an application system or the like,
a butler storage unit 42 that temporarily stores necessary data
for performing operations or resultant data, and a data storage
unit 43 that stores various necessary information for the pro-
gram as well as an image file including an 1mage signal.

The digital camera 1 includes the digital signal processor
(DSP) 30, which processes a digital image signal input by the
analog signal processor 14 and controls each of elements of
the digital camera 1 according to an external input signal. The
DSP 30 may perform 1mage signal processing for improving
image quality, such as noise reduction on an mput image
signal, gamma correction, color filter array interpolation,
color matrix, color correction, color enhancement, or the like.
In addition, the digital camera 1 may generate an image file by
compressing image data that 1s generated by performing
image signal processing for improvement image quality or
may restore 1image data from the generated image file. The
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compressed 1mage file may be stored in the data storage unit
43. In addition, the DSP 30 may generate a control signal for
controlling zoom change, focus change, automatic exposure
correction, or the like, by executing the program stored in the
program storage unit 41, may provide the control signal to the
hand shake correction unit 100, the lens driving unit 21, the
ir1s driving unit 22, and the 1image capture unit controller 23,
and may control the overall operations of the lens unit 11, the
ir1s 12, and the image capture umt 13. According to an
embodiment of the mvention, the DSP 30 may include a
checking unit 31 that checks whether a sleep mode 1s turned
on or oif, a comparison unit 32 that compares a hand shake
degree measured by a vibration detection sensor included 1n
the hand shake correction unit 100 to a first limit value or a
second limit value, and a controller 33 that turns on or off the
sleep mode according to a result of comparison of the com-
parison unit 32. Operations of the checking unit 31, the com-
parison umt 32, and the controller 33 will be described later
with reference to the flowchart of FIG. 5 1n detail.

FIG. 4 15 a detailed block diagram of the hand shake cor-
rection unit 100 1llustrated 1n FIG. 3.

Referring to FIG. 4, the hand shake correction unit 100 may
include a vibration detection sensor 102, a vibration detection
interface 120, a lens position detection sensor 101, a lens
position detection interface 110, and a driving controller 130.
The hand shake correction unit 100 controls the lens driving
unit 21 to move the lens 1 an opposite direction to a direction
in which the user’s hand shakes, by detecting the user’s hand
shake by using the vibration detection sensor 102.

The vibration detection sensor 102 detects vibration of the
digital camera 1. The vibration detection sensor 102 may be a
ogyro sensor. The lens driving unit 21 moves the lens 1n cor-
respondence to a vibration degree detected by the vibration
detection sensor 102. In other words, the lens driving unit 21
corrects image blur due to a hand shake. The lens driving unit
21 may be a voice coil motor (VCM), a piezo motor, a step-
ping motor, or the like. For example, when the lens driving
unit 21 1s a VCM, the VCM may be mounted 1n a position in
which the VCM may surround the lens unit 11, so as to move
the lens. The lens driving unit 21 may further include a motor
driver (not shown) that drives the VCM, as well as the VCM.

The vibration detection interface 120 converts a vibration
degree detected by the vibration detection sensor 102 into an
analog signal for controlling the lens driving unit 21. The
vibration detection 1nterface 120 may include a second ana-
log-to-digital converter (ADC) 121, an integrator 122, and a
high pass filter (HPF) 123. The second ADC 121 converts an
output of the vibration detection sensor 102 into a digital
signal. The mtegrator 122 performs an integration operation
for converting an angular velocity into an angular value when
the vibration detection sensor 102 1s a gyro sensor. The inte-
grator 122 may apply a signal that 1s obtained by performing
an integration operation on a digital signal output by the
second ADC 121 to the HPF 123. The HPF 123 filters a signal
output by the integrator 122 so as to slowly move the lens,
only for vibrations of a predetermined size. A signal that
passes through the HPF 123 1s a target value for controlling
the lens driving unit 21. According to an embodiment of the
invention, the HPF 123 may be turned on or off. First, when
the HPF 123 i1s turned off, a signal that 1s obtained by per-
forming an integration operation on a digital signal output by
the second ADC 121 1s a target value for controlling the lens
driving unit 21. In other words, when the HPF 123 is turned
oil, the hand shake correction unit 100 performs a hand shake
correction operation on all vibrations. Next, when the HPF
123 1s turned on, the hand shake correction unit 100 performs
a hand shake correction operation only for vibrations having
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a predetermined size according to a cut off frequency of the
HPF 123. For example, when the cut off frequency of the HPF
123 i1s 3 to 8 Hz, the hand shake correction unit 100 may
operate only for a shock caused by pushing the release button
52 or a shock caused by opening or closing the shutter.

The lens position detection sensor 101 detects the position
of the lens inreal-time. The lens position detection sensor 101
may be a hall sensor. The lens position detection sensor 101
applies a signal generated according to the detected position
of the lens to the lens position detection interface 110. The
lens position detection interface 110 may include an amplifier
111 and a first ADC 112. The amplifier 111 may amplify a
signal that 1s output by the lens position detection sensor 101
by a factor of several tens. The amplifier 111 may be an
operational amplifier. The first ADC 112 converts a signal that
passes through the amplifier 111 1nto a digital signal.

The driving controller 130 generates a control signal that
corresponds to a difference between a digital signal output by
the vibration detection interface 120 and a digital signal out-
put by the lens position detection interface 110, so as to
control the lens driving unit 21. The driving controller 130
may include a proportional-integral-difierential (PID) con-
troller 132 that performs a proportional, integral, and differ-
ential operation on the difference between the two digital
signals, and a pulse width modulation (PWM) generator 133
that converts a signal operated on by the PID controller 132
into a PWM signal. The lens driving unit 21 drives a motor
driver (not shown) according to a signal generated by the
driving controller 130 so as to move the position of the lens.

According to an embodiment of the invention, the DSP 30
may control turn on/oif of the hand shake correction unit 100
and the HPF 123 described above depending on whether the
sleep mode 1s turned on or off. In addition, the DSP 30
determines whether to turn the sleep mode on or off according
to a vibration degree detected by the vibration detection sen-
sor 102, and thus may receive a signal corresponding to the
vibration degree from the vibration detection sensor 102.
Hereinatter, a method of controlling the sleep mode accord-
ing to an embodiment of the mvention will be described 1n
detaul.

First, the sleep mode according to the invention refers to a
mode in which an element of the digital camera 1 1s controlled
according to a vibration degree obtained by the vibration
detection sensor 102. In this regard, the element may be the
hand shake correction unit 100 or the HPF 123, the display
unit 60, the flash 71, or the like. According to one aspect of the
invention, when the sleep mode 1s turned on, the hand shake
correction unit 100 may be turned off, and when the sleep
mode 1s turned off, the hand shake correction unit 100 may be
turned on. However, according to another aspect of the inven-
tion, when the sleep mode 1s turned on, the hand shake cor-
rection unit 100 may be turned on when the HPF 123 1s turned
on, and when the sleep mode 1s turned off, the hand shake
correction unit 100 may be turned on when the HPF 123 1s
turned off.

For example, 1t 1s assumed that the sleep mode 1s amode in
which the hand shake correction unit 100 1s turned on/off
based on the whether the sleep mode 1s on or off. For example,
when the sleep mode 1s turned on, then the hand shake cor-
rection unit 100 1s turned oif. The case when the digital
camera 1 1s put on a tripod will now be described. In this case,
the sleep mode 1s easily turned oif due to vibration inside the
digital camera 1 and thus the hand shake correction unit 100
may be frequently turned on. Thus, a limit value for prevent-
ing the sleep mode from being easily turned off needs to be
set. According to an embodiment of the mnvention, a method
of more reasonably controlling the sleep mode by providing a
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limit value 1s provided. According to another aspect of the
invention, for example, when the sleep mode 1s turned on, the
hand shake correction umt 100 1s turned off without any
exception and thus an 1mage blur may frequently occur due to
a shock caused by pushing the release button 52 or a shock
caused by opening or closing the shutter. Thus, for specific
vibrations, turning on or oilf the hand shake correction unit
100 1n the sleep mode needs to be controlled differently.
According to another embodiment of the invention, a method
of controlling the sleep mode whereby turming on or off of the
HPF 123 1s reasonably controlled 1s provided.

First, a method of more reasonably controlling the sleep
mode by providing a limit value will be described with ret-
erence to FIG. 5. FIG. 5 1s a flowchart 1llustrating a method of
controlling a sleep mode, according to an embodiment of the
invention.

Referring to FIG. 5, first, a vibration degree 1s detected by
the vibration detection sensor 102 (Operation S501). In this
regard, the vibration degree may be the size of an angular
velocity ANGVEL. Also, the vibration degree may include a
vibration degree in an x-direction and a vibration degree 1n a
y-direction. In detail, an x-axis angular velocity and a y-axis
angular velocity ANGVEL x & y may be used.

Next, a maximum angular velocity and a mimimum angular
velocity are extracted from the vibration degree (Operation
S502). This 1s done in order to compare a limit value, a
maximum angular velocity MAX ANGVEL, and a minimum
angular velocity MIN ANGVEL to each other 1n a subsequent
operation. For example, the maximum angular velocity MAX
ANGVEL and the minimum angular velocity MIN ANGVEL
may be continuously updated while an angular velocity 1s
continuously measured and stored for various times. Specifi-
cally, when a measured angular velocity 1s greater than the
stored maximum angular velocity MAX ANGVEL, the mea-
sured angular velocity becomes the maximum angular veloc-
ity MAX ANGVEL. In the same manner, when a measured
angular velocity 1s less than stored minimum angular velocity
MIN ANGVEL, the measured angular velocity becomes the
minimum angular velocity MIN ANGVEL. However, the
invention 1s not limited thereto, and the maximum angular
velocity MAX ANGVEL and the minimum angular velocity
MIN ANGVEL may be extracted from the vibration degree
by using various methods.

Next, a count 1s increased by a predetermined size so as to
measure the vibration degree of the digital camera 1 for a
predetermined amount of time (Operation S503). This will be
described later, and the predetermined amount of time may be
a first time TIMFE#1 or a second time TIME#2. In detail, the
first time TIME#1 may be about 1.5 seconds, and the second
time TIME#2 may be about 0.3 seconds. For example, the
count may be increased 1n units o1 0.1 seconds, but the inven-
tion 1s not limited thereto.

Next, the checking unit 31 of the DSP 30 checks whether
the sleep mode of the digital camera 1 1s turned on or off
(Operation S504). This 1s because a limit value and a prede-
termined amount of time required for measuring an angular
velocity may be varied according to the current status of the
sleep mode. By checking the current status of the sleep mode
and applying a limit value that 1s suitable for the current status
of the sleep mode, the sleep mode may be controlled quickly
and correctly. The order of the checking whether the sleep
mode 1s turned on/oil (Operation S504) and the increasing of
count (Operation S503) may be changed.

If the checking unit 31 determines that the sleep mode 1s
turned off, the comparison unit 32 compares the vibration
degree measured for the first time TIME#1 with a first limat

value LIMIT#1. Thus, 1t 1s checked whether the count 1s
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greater than or equal to the first time TIME#1 (Operation
S505). In this regard, the first ttme TIME#1 may be a time
required to measure an angular velocity for entering the sleep
mode and may be about 1.5 seconds. If the count 1s less than
the first time TIME#1, controlling of the sleep mode 1s
stopped, and 11 the count 1s greater than or equal to the first
time TIME#1, the vibration degree measured for the first time
TIME#1 1s compared with the first limit value LIMIT#1
(Operation S506). In this regard, the vibration degree may be
a difference between a maximum angular velocity and a mini-
mum angular velocity measured for the first time TIME#1. In
detail, a difference between a maximum angular velocity and
a minimum angular velocity in the x-axis direction {MAX
ANGVEL X-MIN ANGANGVEL X!} and a difference
between a maximum angular velocity and a minimum angu-
lar velocity in the y-axis direction {MAX ANGVEL Y-MIN
ANGANGVEL Y} may be respectively compared with the
first limit value LIMIT#1. The first limit value LIMIT#1 may
be greater than an angular velocity due to iternal vibration.
The reason for this 1s so that the sleep mode 1s not easily
turned off due to internal vibration. The first limit value
LIMIT#1 may be in units of degree/sec or rad/sec. The {first
limit value LIMIT#1 may be set by the user or may be a value
that has been previously programmed and stored when the
digital camera 1 1s manufactured.

As aresult of comparison by the comparison unit 32, if the
vibration degree 1s less than the first limit value LIMIT#1, the
controller 33 turns on the sleep mode (Operation S507).
According to an embodiment of the invention, when the sleep
mode 15 turned on, the hand shake correction unit 100 1s
turned off (Operation S508), and a hand shake correction
operation 1s stopped. Although not shown, the controller 33
may set the maximum angular velocity to 0 so as to imtialize
the maximum angular velocity and may set the minimum
angular velocity to 0 so as to mnitialize the minimum angular
velocity. The controller 33 may also set the count to 0 so as to
initialize the count.

If the checking unit 31 determines that the sleep mode 1s
turned on, the comparison unit 32 compares the vibration
degree measured for the second time TIME#2 with a second
limit value LIMIT#2. Thus, 1t 1s checked whether the count 1s
greater than or equals to the second time TIME#1 (Operation
S5509). In this regard, the second time TIME#2 may be a time
required to measure an angular velocity for releasing the sleep
mode and may be about 0.3 seconds. In this regard, the second
time TIME#2 1s shorter than the first time TIME#1. The
reason for this 1s that the sleep mode should be quickly
released. If the count 1s less than the second time TIME#2,
controlling of the sleep mode 1s stopped, and if the count 1s
greater than or equals to the second time TIME#2, the vibra-
tion degree measured for the second time TIME#2 1s com-
pared with the second limit value LIMIT#2 (Operation S510).
In this regard, the vibration degree may be a difference
between a maximum angular velocity and a minimum angu-
lar Veloc:lty measured for the second time TIME#2. In detail,
both a difference between a maximum angular velocity and a
mimmum angular velocity 1n the x-axis direction and a dii-
ference between a maximum angular velocity and a minimum
angular velocity 1n the y-axis direction may be compared with
I'T#2. In this regard, the second

the second limit value LIM.
limit value LIMIT#2 i1s greater than the first limit value
LIMIT#1. The second limit value LIMIT#2 may be less than
an angular velocity when the user grips the digital camera 1.
The reason for this 1s that the sleep mode may be easily turned
off when the user lifts the digital camera 1. The second limait
value LIMIT#2 may be 1n units of degree/sec or rad/sec. The
second limit value LIMIT#2 may be set by the user or may be
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a value that has been previously programmed and stored
when the digital camera 1 1s manufactured.

As a result of comparison of the comparison unit 32, 1f the
vibration degree 1s greater than the second limit value
LIMIT#2, the controller 33 turns off the sleep mode (Opera-
tion S511). According to an embodiment of the invention,
when the sleep mode 1s turned off, the hand shake correction
umt 100 1s turned on (Operation S512), and a hand shake
correction operation starts to be performed.

When the hand shake correction unit 100 starts to perform
the hand shake correction operation, the hand shake correc-
tion unit 100 detects the current position of the lens, by using
the lens position detection sensor 101 (Operation S513).
Next, the hand shake correction operation starts to be per-
formed based on the detected current position of the lens
(Operation S514). If the hand shake correction operation does
not start to be performed based on the current position of the

lens, a skipping may occur on a screen 1n a live view mode.
FIG. 6 1llustrates Operation S513 1llustrated 1n FIG. 5. Refer-
ring to FIG. 6, an x-axis represents time, and the y-axis
represents the position of the lens, and an 1nitial/normal posi-
tion of the lens 1s indicated by 0. Since the user grips the
digital camera 1 before a time t1, the position of the lens 1s
frequently changed. However, since the digital camera 1 1s
put on the tripod 1n a time period between the time t1 and a
time t2, the position of the lens 1s fixed. The digital camera 1
1s lifted from the tripod after 2. In this case, the sleep mode 1s
turned off, and the hand shake correction unit 100 operates. In
this regard, a hand shake correction should start to be per-
formed based on a position Q1 at which shake of the lens is
stopped. If the hand shake correction operation starts to be
performed based on (Q2, that 1s, the 1nitial/normal position of
the lens, due to a difference in the position of the lens, impact
sound and skipping may occur 1n the live view mode of the
digital camera 1.

Although not shown, the controller 33 may set the maxi-
mum angular velocity to 0 so as to mitialize the maximum
angular velocity and may set the minimum angular velocity to
0 so as to mitialize the mmimum angular velocity. Also, the
controller 33 may set the count to 0 so as to mitialize the
count.

FIG. 7 1s a graph showing a change 1n an angular velocity
of the digital camera 1 of FIGS. 2A and 2B according to time.

Referring to FIG. 7, the x-axis represents time, and the
y-axis represents angular velocity. FIG. 7 1s a graph showing
an angular velocity converted into a digital signal. FIG. 7
shows 1llustrates four graphs plotted together as 1, h, g, and 1
based on when the angular velocity 1s 0. The graph 1 shows the
angular velocity when the user grips the digital camera 1. In
the graph 1, a change 1n the angular velocity 1s very large. The
graph g shows the angular velocity when the digital camera 1
1s just put on the tripod. In the graph g, a change 1n the angular
velocity 1s very small. The graph h shows the angular velocity
when the digital camera 1 1s put on the tripod and photograph-
ing 1s performed by pressing the release button 52. The graph
1 shows the angular velocity when the user lifts the digital
camera 1 from the tripod. Additionally, the sizes of the first
limit value LIMIT#1 and the second limit value LIMIT#2 are
indicated 1n FI1G. 7. The graph 1 and g are used as a reference
for explaining the graphs h and 1, and thus, a detailed descrip-
tion thereot will not be repeated here.

Referring to FIGS. 5 and 7, when a vibration degree 1s less
than the first limit value LIMIT#1 {for the first time TIME#1,
the sleep mode 1s turned on, and the hand shake correction
unit 100 1s turned off. In addition, when the vibration degree
1s greater than the second limit value LIMIT#2 for the second
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time TIME#2, the sleep mode 1s turned off, and the hand
shake correction unit 100 1s turned on.

The graphs h and 1 will be described on the assumption that
the sleep mode 1s turned on at time O. In the graph h, since a
difference between a maximum angular velocity and a mini-
mum angular velocity 1s less than the second limit value
LIMIT#2 from a time tl1 at which the user half presses the
release button 52 to the second time TIME#2, the sleep mode
1s not released. In addition, since a difference between a
maximum angular velocity and a minimum angular velocity
1s less than the second limit value LIMIT#2 from a time {2 at
which the user completely presses the release button 52 to the
second time TIME#2, the sleep mode 1s not released. Last,
since a difference between a maximum angular velocity and
a minimum angular velocity 1s less than the second limit value
LIMIT#2 from a time t3 at which the shutter starts to operate
to the second time TIME#2, the sleep mode 1s not released.
However, 1n the graph 1, since a difference between a maxi-
mum angular velocity and a mimimum angular velocity 1s
greater than the second limit value LIMIT#2 from a time t4 at
which the user lifts the digital camera 1 from the tripod to the
second time TIME#2, the sleep mode 1s released.

Thus, according to the invention, the sleep mode 1s not
casily released due to a small shake of the tripod, the user’s
operation, vibration inside the digital camera 1, and the like
when the sleep mode 1s turned on, and the hand shake correc-
tion operation 1s not performed so that power consumption
may be reduced.

FIG. 8 1s a graph showing an angular velocity that 1s
obtained by removing noise included in measurement of a
vibration degree. The x-axis of F1G. 8 represents time, and the
y-axi1s thereof represents angular velocity.

According to an embodiment of the invention, when the
vibration degree of the digital camera 1 1s measured, noise
included 1n the vibration degree may be removed by using a
low pass filter (LPF). The vibration detection sensor 102,
which measures the vibration degree, measures the angular
velocity and noise due to a random working phenomenon and
precision of a sensor even when there 1s no vibration like an
m-wavelorm. However, due to the noise, a difference between
a maximum angular velocity and a minimum angular velocity
1s greater than the first limit value LIMIT#1, like 1n points P1
and P2, the sleep mode of the digital camera 1 may not be
turned on from the state where the sleep mode of the digital
camera 1 1s turned off. To solve the problem, the angular
velocity 1s obtained by removing the noise included 1n the
measurement of the wvibration degree and thus may be
obtained like 1n a graph I. In conclusion, the accuracy of the
method of controlling the sleep mode may be improved using,
the LPF.

FI1G. 9 illustrates a modified example of FIG. 5. Referring
to FIG. 9, noise included 1n the measured vibration degree 1s
corrected using the LPF. In other words, Operation S501-1 of
filtering the angular velocity measured by the vibration detec-
tion sensor 102 1s added. Other operations are the same as
those described with reference to FIG. 5, and thus, a detailed
description thereof will not be repeated here.

FIG. 10 1llustrates a modified example of F1G. 9. Referring,
to FIG. 10, when the comparison unit 32 compares the mea-
sured vibration degree with the second limit value LIMIT#2
in Operation S510 o FI1G. 9, the vibration degree in the x-axis
direction and the second limit value LIMIT#2 are compared
with each other (Operation S510q). In FIG. 5, the angular
velocity 1n the x-axis direction and the angular velocity 1n the
y-axis direction are simultaneously detected, and the sleep
mode 1s released when both the angular velocity 1n the x-axis
direction and the angular velocity 1n the y-axis direction are
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greater than the second limit value LIMIT#2. However, 1n
FIG. 10, the sleep mode 1s released when a difference
between the maximum angular velocity and the minimum
angular velocity 1n the x-axis direction 1s greater than the
second limit value LIMIT#2. This 1s because, when the digital
camera 1 1s put on the tripod, since a change 1n the angular
velocity in the y-axis direction 1s greater than a change in the
angular velocity in the x-axis direction, the angular velocity
in the x-axis direction may be detected 1n order to prevent the
sleep mode from being easily turned off. Other operations are
the same as those described with reterence to FI1G. 5, and thus,
a detailed description thereof will not be repeated here.

FIG. 11 1llustrates a modified example of FIG. 10. Refer-
ring to FIG. 11, the measured vibration degree 1s limited to the
vibration degree 1n the x-axis direction (Operations S501a,
S502a, S506a, and S510a). Other operations are the same as
those described with reference to FIG. 5, and thus, a detailed
description thereof will not be repeated here.

According to another embodiment of the invention, a
method of reasonably controlling a sleep mode by turming
on/oif a HPF 1s provided. FIG. 12 1s a flowchart illustrating a
method of controlling a sleep mode, according to another
embodiment of the mvention.

FIG. 12 1s different from FIG. 5 1n that Operations S1211
and S1212 of FIG. 12 are different from FIG. 5 and other
operations are the same as or similar to those of FIG. 5. Thus,
only the difference therebetween will be described 1n detail
and a repeated description thereof will not be provided here.

First, a vibration degree 1s detected by the vibration detec-
tion sensor 102. Next, a maximum angular velocity and a
minimum angular velocity are extracted from the vibration
degree (Operation S1202). Next, in order to measure the
vibration degree of the digital camera 1 for a predetermined
amount of time, a count 1s increased by a predetermined size
(Operation S1203). Next, the checking unit 31 of the DSP 30
checks whether the sleep mode of the digital camera 1 1s
turned on or oif (Operation S1204). The order of the checking
whether the sleep mode 1s turned on/oftf (Operation S1204)
and the increasing of the count (Operation S1203) may be
changed. 1f the checking unit 31 determines that the sleep
mode 1s turned off, the comparison unit 32 compares the
vibration degree measured for a first time TIME#1 with a first
limit value LIMIT#1. Thus, 1t 1s first checked whether the

count 1s greater than or equal to the first time TIME#1 (Opera-
tion S1205). If the count 1s less than the first time TIME#1,
controlling of the sleep mode 1s stopped, and if the count 1s
greater than or equal to the first time TIME#1, the vibration
degree measured for the first time TIME#1, for example, a
difference between a maximum angular velocity and a mini-
mum angular velocity in the x-axis direction or the y-axis
direction {MAX ANGVEL X&Y-MIN ANGANGVEL
X&Y'} is compared with the first limit value LIMIT#1 (Op-
cration S1206).

As a result of comparison of the comparison unit 32, 1f the
vibration degree 1s less than the first limit value LIMIT#1, the
controller 33 turns on the sleep mode (Operation S1207).
According to another embodiment of the invention, if the
sleep mode 1s turned on, the HPF 123 1s turned on, and the
hand shake correction unit 100 1s turned on (Operation
S1208). The HPF 123 1s included in the hand shake correction
unit 100 and allows the hand shake correction unit 100 to
operate only for specific vibration. For example, a cut off
frequency of the HPF 123 may be about 3 to 8 Hz. In this
regard, the hand shake correction unit 100 performs a hand
shake correction operation only for a shock caused by push-
ing the release button 52 or a shock caused by operating the
shutter. Thus, according to another embodiment of the inven-
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tion, a clear image that 1s not affected by vibration caused by
an operation that inevitably occurs during photographing
may be obtained.

If the checking unit 31 determined that the sleep mode 1s
turned on 1n S504, the comparison unit 32 compares the
vibration degree measured for the second time TIME#2 and a
second limit value LIMIT#2. Thus, 1t 1s first checked whether
the count 1s greater than or equal to the second time TIME#1
(Operation S1209). It the count 1s less than the second time
(TIME#2), controlling of the sleep mode 1s stopped, and 11 the
count 1s greater than or equal to the second time TIME#2, the
vibration degree measured for the second time TIME#2, for
example, the difference between the maximum angular
velocity and the mimimum angular velocity 1n the x-axis
direction or the y-axis direction {MAX ANGVEL X&Y -
MIN ANGANGVEL X&Y'} is compared with the second
limit value LIMIT#2 (Operation S1210).

As a result of comparison of the comparison unit 32, 1f the
vibration degree 1s greater than the second limit value
LIMIT#2, the controller 33 turns off the sleep mode (Opera-
tion S1211). According to another embodiment of the inven-
tion, 11 the sleep mode 1s turned oif, the HPF 123 1s turned off,
and the hand shake correction unit 100 1s turned on (Opera-
tion S1212). In detail, since the HPF 123 1s turned off, the
hand shake correction operation may be performed even in
the case of small vibration.

FIG. 13 1s a graph for explaining the method of controlling
a sleep mode 1llustrated 1n FIG. 12. Referring to FI1G. 13, the
X-ax1s represents time, and the y-axis represents the position
of the lens. I the position of the lens 1s changed a relatively
large amount within a short period of time, a vibration degree
1s relatively large. Also, 11 the position of the lens 1s changed
a relatively small amount within a short period of time, the
vibration degree 1s relatively small. Since the user grips the
digital camera 1 before a time t1, the position of the lens 1s
greatly changed. In this case, the sleep mode 1s turned off.
Since the user puts the digital camera 1 on the tripod 1n a time
period between the time t1 and a time t2, the position of the
lens 1s hardly changed. In this case, the sleep mode 1s turned
on. A time period between the time t2 and a time t3 refers to
when the user half presses the release button 52, and a time
period between the time t3 and a time t4 refers to when the
user completely presses the release button 52, and a time
period after the time t4 refers to when the shutter operates.
According to the method of controlling a sleep mode 1illus-
trated 1n FIG. 13, when, 1n a time period after t2, the sleep
mode 1s turned on or the HPF 123 1s turned on, the hand shake
correction unit 100 operates. In this regard, the cut off fre-
quency ol the HPF 123 1s set to operate the hand shake
correction umt 100 for vibration that occurs due to a shock
caused by pushing the release button 52 or a shock caused by
operating the shutter. Thus, the hand shake correction opera-
tion 1s performed in the time periods between the time t2 and
the time t3, the time t3 and the time t4, and the time period
aiter the time t4.

FIG. 14 1llustrates a modified example of FIG. 12. Refer-
ring to FIG. 14, noise included 1n the measured vibration
degree 1s corrected using the LPF (Operation S1201-1). Other
operations are the same as those described with reference to
FIG. 12, and thus, a detailed description thereof will not be
repeated here.

FIG. 15 illustrates another modified example of FIG. 14.
Referring to FI1G. 15, when the comparison unit 32 compares
the measured vibration degree with the second limit value
LIMIT#2 1n Operation S1210 of F1G. 14, the vibration degree
in the x-axis direction and the second limit value LIMIT#2 are
compared with each other (Operation S1210qa). Other opera-
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tions are the same as those described with reference to FIG.
12, and thus, a detailed description thereof will not be
repeated here.

FIG. 16 1llustrates another modified example of FIG. 15.
Referring to FIG. 16, the measured degree of vibration 1s
limited to the vibration degree 1n the x-axis direction (Opera-

tions S1201a, S1202a, S12064a, and S1210a). Other opera-

tions are the same as those described with reference to FIG.
12, and thus, a detailed description thereof will not be
repeated here.

According to an embodiment of the invention, when a sleep
mode 1s turned off, 11 vibration less than a predetermined limit
value occurs, the sleep mode 1s turned on and a hand shake
correction unit 1s turned oif so that power consumption can be
reduced. In addition, when the sleep mode 1s turned on, 1
vibration greater than a predetermined limit value occurs, the
sleep mode 1s turned off and the hand shake correction unit 1s
turned on so that an 1mage blur does not occur.

According to another embodiment of the mnvention, when
the sleep mode 1s turned off, if vibration less than a predeter-
mined limit value occurs, the hand shake correction unit 1s
turned on 1n the state where the sleep mode 1s turned on and a
HPF 1s turned on so that an 1image blur can be prevented from
occurring due to a shock caused by pushing a release button or
shock caused by opening or closing a shutter.

The 1invention can also be embodied as computer readable
codes on a computer readable recording medium. The com-
puter readable recording medium 1s any data storage device
that can store data which can be thereafter read by a computer
system. Examples of the computer readable recording
medium include read-only memory (ROM), random-access
memory (RAM), CD-ROMs, magnetic tapes, tloppy disks,
optical data storage devices, etc. The computer readable
recording medium can also be distributed over network
coupled computer systems so that the computer readable code
1s stored and executed 1n a distributed fashion. The computer
readable recording medium may be limited to non-transitory
computer readable recording medium.

Also, tunctional programs, codes, and code segments for
accomplishing the mvention can be easily construed by pro-
grammers skilled in the art to which the mvention pertains.

As the invention allows for various changes and numerous
embodiments, particular embodiments will be 1llustrated 1n
the drawings and described 1n detail 1n the written descrip-
tion. However, this 1s not intended to limit the invention to
particular modes of practice, and it 1s to be appreciated that all
changes, equivalents, and substitutes that do not depart from
the spirit and technical scope of the mvention are encom-
passed 1n the mvention. In the description of the invention,
certain detailed explanations of related art are omitted when 1t
1s deemed that they may unnecessarily obscure the essence of
the mvention.

While such terms as “first,” “second,” etc., may be used to
describe various components, such components must not be
limited to the above terms. The above terms are used only to
distinguish one component from another.

The terms used 1n the specification are merely used to
describe particular embodiments, and are not intended to
limit the invention. An expression used in the singular encom-
passes the expression of the plural, unless 1t has a clearly
different meaning in the context. In the current specification,
it 1s to be understood that the terms such as “including” or
“having,” etc., are intended to indicate the existence of the
features, numbers, steps, actions, components, parts, or com-
binations thereof disclosed 1n the specification, and are not
intended to preclude the possibility that one or more other
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features, numbers, steps, actions, components, parts, or coms-
binations thereof may exist or may be added.

The i1nvention may be described 1n terms of functional
block components and various processing steps. Such func-
tional blocks may be realized by any number of hardware
and/or software components configured to perform the speci-
fied functions. For example, the invention may employ vari-
ous integrated circuit components, €.g., memory ¢lements,
processing elements, logic elements, look-up tables, and the
like, which may carry out a variety of functions under the
control of one or more microprocessors or other control
devices. Similarly, where the elements of the invention are
implemented using software programming or soltware ele-
ments the ivention may be implemented with any program-
ming or scripting language such as C, C++, Java, assembler,
or the like, with the various algorithms being implemented
with any combination of data structures, objects, processes,
routines or other programming elements. Functional aspects
may be implemented 1 algorithms that execute on one or
more processors. Furthermore, the invention could employ
any number of conventional techniques for electronics con-
figuration, signal processing and/or control, data processing
and the like. The words “mechanism™ and “element”™ are used
broadly and are not lmmited to mechanical or physical
embodiments, but can include software routines 1n conjunc-
tion with processors, etc.

While this invention has been particularly shown and
described with reference to preferred embodiments thereot, 1t
will be understood by those of ordinary skill in the art that
various changes 1n form and details may be made therein
without departing from the spirit and scope of the invention as
defined by the appended claims. The preferred embodiments
should be considered 1n a descriptive sense only and not for
purposes of limitation. Therefore, the scope of the invention 1s
defined not by the detailed description of the invention but by
the appended claims, and all differences within the scope will
be construed as being included 1n the 1invention.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as 1f each reference were individually and
specifically indicated to be incorporated by reference and
were set forth 1n 1ts entirety herein.

What 1s claimed 1s:

1. A method of controlling a sleep mode of a digital pho-
tographing apparatus comprising a hand shake correction
unit, the method comprising:

measuring a vibration degree of the digital photographing

apparatus;

checking whether the sleep mode of the digital photo-

graphing apparatus 1s turned on or off;

i’ the sleep mode 1s turned off, comparing the vibration

degree measured for a first time with a first limit value;
if the vibration degree 1s less than the first limit value,
turning on the sleep mode;

if the sleep mode 1s turned on, comparing the vibration

degree measured for a second time with a second limit
value:

if the vibration degree 1s greater than the second limit

value, turning oif the sleep mode;

when the sleep mode 1s turned on, performing a hand shake

correction operation only for vibrations of at least a
predetermined size; and

when the sleep mode 1s turned off, performing a hand shake

correction operation for all vibrations.

2. The method of claim 1, wherein, 1f the sleep mode 1s
turned on, the hand shake correction unit 1s turned on in a state
where a high pass filter (HPF) 1s turned on, and i1 the sleep
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mode 1s turned oif, the hand shake correction unit 1s turned on
in a state where the HPF 1s turned off.

3. The method of claim 2, wherein the HPF 1s included in
the hand shake correction unit, and the hand shake correction
umt 1s configured to only operate for a shock caused by
pushing a release button or a shock caused by openming or
closing a shutter.

4. The method of claim 1, wherein the vibration degree 1s
determined based on a difference between a maximum angu-
lar velocity and a minimum angular velocity, and the vibra-
tion degree comprises a vibration degree in an x-axis direc-
tion and a vibration degree 1n a y-axis direction.

5. The method of claim 4, wherein the comparing of the
measured vibration degree with the second limit value com-
prises comparing the vibration degree 1n the x-axis direction
with the second limit value.

6. The method of claim 1, wherein the degree of vibration
1s determined based on a difference between a maximum
angular velocity and a mimimum angular velocity, and the
vibration degree comprises only a vibration degree in the
x-axis direction.

7. The method of claim 1, wherein the first time 1s longer
than the second time.

8. The method of claim 1, wherein the first limit value 1s
less than the second limit value.

9. The method of claim 1, further comprising, 11 the sleep
mode 1s turned off and the hand shake correction unit1s turned
on:

extracting information regarding a current position of a

lens, wherein the extracting of information 1s performed
by the hand shake correction unit; and

starting performing of a hand shake correction operation

based on the extracted current position of the lens,
wherein the performing of the hand shake correction
operation 1s performed by the hand shake correction
unit.

10. The method of claim 1, further comprising:

removing noise icluded in the vibration degree by using a

low pass filter (LPF).

11. The method of claim 1 further comprising detecting a

current position of a lens, wherein:

11 the sleep mode 1s turned on, the hand shake correction
unit 1s turned oif, and if the sleep mode 1s turned off, the
hand shake correction unit 1s turned on; and

the hand shake correction unit corrects hand shake by
moving at least one lens of the digital photographing
apparatus based on the detected current position of the
lens.

12. A digital photographing apparatus comprising a hand
shake correction unit, the digital photographing apparatus
comprising;

a vibration detection sensor included in the hand shake
correction umt and configured to measure a vibration
degree of the digital photographing apparatus;

a checking unit configured to check whether a sleep mode
of the digital photographing apparatus 1s turned on or
off;

a comparison unit configured to check the sleep mode, and,
if the sleep mode 1s turned off, compare the vibration
degree measured for a first time with a first limit value,
and 11 the sleep mode 1s turned on, compare the vibration
degree measured for a second time with a second limat
value; and

a controller configured to, 11 the vibration degree measured
for the first time 1s less than the first limit value, turn on
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the sleep mode, and 11 the vibration degree measured for
the second time 1s greater than the second limit value,
turn oif the sleep mode;

wherein the handshake correction unit 1s configured to, 1f
the sleep mode 1s turned on, perform a handshake cor-
rection operation only for vibrations of at least a prede-
termined size, and if the sleep mode 1s turned off, per-
form a handshake correction operation for all vibrations.

13. The digital photographing apparatus of claim 12,
wherein the controller 1s further configured to: 1f the sleep
mode 1s turned on, the controller turns on the hand shake
correction umit in a state where a high pass filter (HPF) 1s
turned on, and 1f the sleep mode 1s turned off, the controller
turns on the hand shake correction unit 1n a state where the
HPF 1s turned off.

14. The digital photographing apparatus of claim 13,
wherein the hand shake correction unit comprises the HPF,
and the hand shake correction unit 1s configured to operate
only for a shock caused by pushing a release button or a shock
caused by opening or closing a shutter.

15. The digital photographing apparatus of claim 12,
wherein the vibration degree 1s determined based on a differ-
ence between a maximum angular velocity and a minimum
angular velocity, and the vibration degree comprises a vibra-
tion degree 1n an x-axis direction and a vibration degree 1n a
y-axis direction.

16. The digital photographing apparatus of claim 15,
wherein the comparison unit 1s further configured to compare
the vibration degree in the x-axis direction with the second
limait value.

17. The digital photographing apparatus of claim 12,
wherein the degree of vibration 1s determined based on a
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difference between a maximum angular velocity and a mini-
mum angular velocity, and the vibration degree comprises
only a vibration degree 1n the x-axis direction.

18. The digital photographing apparatus of claim 12,
wherein the first time 1s longer than the second time.

19. The digital photographing apparatus of claim 12,
wherein the first limit value 1s less than the second limit value.

20. The digital photographing apparatus of claim 12, fur-
ther comprising a position detection sensor configured to
extract information regarding a current position of a lens
included in the digital photographing apparatus, wherein the
hand shake correction unit 1s further configured to start to
perform a hand shake correction operation based on the
extracted current position of the lens extracted by the position
detection sensor after the sleep mode 1s turned off.

21. The digital photographing apparatus of claim 12, fur-
ther comprising a low pass filter (LPF) included 1n the hand
shake correction unmit and configured to remove noise
included 1n the vibration degree of the digital photographing
apparatus.

22.'The digital photographing apparatus of claim 12 further
comprising a lens position detection sensor configured to
detect a current position of a lens, wherein:

the controller 1s further configured to: if the sleep mode 1s

turned on, the controller turns off the hand shake correc-
tion unit, and 1f the sleep mode 1s turned off, the control-
ler turns on the hand shake correction unit, and

the hand shake correction unit corrects hand shake by

moving at least one lens of the digital photographing
apparatus based on the detected current position of the
lens.
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